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RESOLUTIONS OF THE COORDINATION COMMITTEE ON THE
SUBJECT"STRENGTH OF THIN-WALLED CONSTRUCTIONS"

- BY
V. S. GUNENYUK

On bay 23-24 1960 in the city of Dieproptrovsk was held a coordination session

con0erning the strength and dynamics of thin-walled structures, called by the coordina-

tion committee dealing in the subject of 0 Strength of Thin-walled Contruction. 0

pertaining to the problem of 0 Scientific Foundations of Strezgld and Plasticity 09

In the conference have participated 75 representatives of Scientific-Researeh

Institutions, schools and enterprises of Kiev, Miepropetrovsk* L'vv, ]hakov, Zapo-

roshe, Berdyanak and other cities of the Ukrainian 55.

At the session were presented and discused 15 reports with actual questions

pertaining to strength and dynamics of thin-walled construotions. A greater put of

the conference was devoted to explain the operations of the scientific-reserch

institutions and establishments of the Ukraine for the year 1959,

Academician of the Ukainian AcadesW of Sciences GoJoSavin spoke at first about

the basic trends of developing mechanical investigations during the past 15 years,

His second lecture was devoted to general investigations on the concentration of

stresses around openings in shells. These problems have been discussed in the lective

presented by Dk.Tech.e.u.Ao9&evlYakov.

In the lectues presented by D*Pbys-)th.Sco V..Moskovskiys aspirants Pete-

lin. L,1.NevLeho assistant gro. VeoeJ)WkulOov aspirants BoNoDub lk and SoDoLeytes

were discussed investigtions on the stability of shells with rigdity gribe' and

mEoth shells as well.

Cendoef TechnS.ce.a,SoPodstriSch told about stressed-deformd state of shells

which are exposed to the effects of external forces and nonnifolra heating.

Dr of Pbs-)ItheSeoVj*ae4&Oev devoted his leetwe to the slit of the
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approximate theory of torsion of thin-walled rods of closed and open profile.

In the report by Dr.Tech.SceVoALazaryan were discussed problems concerning the

dynamics of rod system.

The stressed state in an elliptical disk under the influenee of coneefntlated fg mee

was elucidated in the report of CandTeehSe. Po.)Kichayev.

Several lectures have been devoted to solid body namlys report by Dr.Phys-Ibth

Sao 11.Ya.Leonav; Cand.Phys-Math S. V.eV, nasyuk and aspirant P.M.Vitvlte'4k.

All reports hays been actively analysed by the memrs of the ecnference and they

attained high evaluation.

The coordination ccmnttee has emphasized, that the fundamental development of

investigations on the problem of strength of thin-wailed constructions for the next

15 years should follow a trend , mentioned in the resolutions of the scientific com-

mitte. of the AcadenW of Sciences USSR dealing in problem of 9 Scientifie Aspects

of Strength and Plasticity 9 datod ?rch 300 1960.

Thes resolutions includes

1. Studying equations of state and formalation of a general theory of elastic-

plastic deformations of solid bodies and the establiashmnt of relationship between

the pysico-chezieal mechanism of deformtion of solid bodies and the mechaieal elas-

tic-plastic properties of materialso

Special attention should be devoted to experimental investigati n of elastie-

plastic prerWties and conditions of ruining mtals, alloys* polymes and other

structural materials, Isotropic and anisotrople during difficultly loaded (stressed)

and various conditions of stressed state and various aggressive media and wide razo

of temperatures, comwessiena, time and rate of deformation.

The results of investigating this aspect should beome a theoretical foundation

in solving problem of * trength and plastlity, interaction of solid bodies with

flows of gas and liquids. Oey are of first line Impetanee for science and techano.
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go Development of theoretical and experimental methods of determining plastic de-

formations , strength and carrying ability of construtionso machines and installa-

tion under heavily stressed state , high and ultra high stresses. Special attention

should be devoted to the theory of calculating ecpleted deformations and plastic

flows to improve and formulate effective methods of treating materials under preeue

and cutting, and to develop theories of planning miniwm weight constructions and

methods for utilisiag high spees ecmptatic teea"ae in ccputatioest e tural proc-

tie..

3. To investigate strength and plasticity of structural elament in the presenee of

aggressive media.

The investigation results are of great Importance for the formulation of a theery

for calculating the strength of energy installationse

49 To invetigate creep and peumanent strength of constructions ,which are exposed

to ecmplex stressed state, at changed loads, irregular and nomstatloaz7 temperature

distributio, high and ultra high pressures,

The resits are of great importance for the development of a theory of calculating

creep and peranent strength of elements of Jet engines, gas and steam turbines,

thermal power plants, massive concrete installationso

.5. Investigating the strength of materials at very high and also very low tempa-

tures, formlation of a theory of calculating bodies in the presence of high tempon

ture fluctuations and nonstationary thermal fields and the develoment of brittle

strength criteria, The results will find application in the planning of Jet engies,

heat emitting elements of nuclear reactors ftee

6, Jormulation of a theory and experimental methods of investigating the widen-

tg and refleetion of elastic-plastic and shock waves In solid bodies, interaction

of solid bodies, which collide at cosmic velocities, with consideration of te. pbeae

com eaionu and intensive therml. effects.

The results of the mentioned investiptions will find applioatioms in the devobip-

MTT61'.Q.624/1



meat a theory of calculating the strength of stationary and movable objects during

short-lived impact and explosive stresses in the theory of ruining obstacles, det-

ruction and breaking up of mountain rooks by the effect of shook waves, in the theory

of calculating on somo-stable and dynamic theories of technological processes of

plastic flow,

7o To fcrntlate a general nonlinear theory of stability of defrmeation processes

of a solid medius development of theoretical and experimental methods of investigating

stability of stationary and nonstationary methods of interaction of hollow system

with gas and liquid flows, stability of rod systems, plates and shells•

The results of the investigations are of geat importance for science and technolog

and will form a theoretical base for planning stable and safe working conditions

far bodies of ships and aircraft, wings, propellerso turbine blades, which move in

sn an liquid at geater velocities, structural units*

8. Investigations of general properties (.f linear and nonlinear equations of the

theory of elsticity and plasticity, formulation of methods for solving same for foreign

bodies and thin-walled constructions with application of high speed ccmputation

technique 0 application of the theory of elasticity in studying problem of stres

concentration and dislocation mechanisms of plasticity.

The results of this work popTam will be of great Importance for science and

will find broad application in the field of new technolog aviation and ship buildingo

transportation and power machine constructie, construction, ydr onginering and

in mini .

9 The develont of the theory of nonlinmar elastic and elastic-plastic oscal-

lations of bodies, machines and constructions 9 developent of methods for their ea~ulo..

tion into periodice, movable, impulsive and accidental loads.

The results are of great importanc, in the development of theories of dynamic

phenomena and fatigue phenem and will find bread application in aviation, machine

building and construction,
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10. Mnwestigation of fatigue and develoont of methods to determine the strength

of machines and constructions at variable stresses with consideration of Irr~eversible

phsnomsna in materials, surface phenamena~which originate in processes of repeated

stressing of materials during interaction with surrounding medium, fatigue of

maerial depending upon the nature of stressed state , its heterogeneity, conditions which

* do change with time 9 temperature, state of surface layers, thml processing and

nature of previous plastic defornation.

Investigation of the fatigue mechanism and introduction of methods of calcula-

ting fatigue in the practice of c~intruction will allow to rais. the dervioe life

of constructions and imigove their operational reliability,

11. Creation of machines for static testing under omplex loads, to investigate

creep; creation of stands for testing materials and structures under Impact, explosive

and changed loads, to investigat, mechanical qualities of machines g materials and

constructionsl to develop new electrical . optical and mechanical methods of measur-

ing deformation and stresses at high rates of defomtica, at high overloads, pressures

at very high and very low tenweraturec.

The results of Moss Investigations should assure the attainment of a new level

of testing methods for testing strength of newl~y formed materials, constructions and

devices, new oqjdumnt with respect to their productiveness~capaeitpr and broad range of

conditions for their application, This will liquidate the backwardness in the frost

of experimental investigation..

12. Development of methods of structural mechanics to determine strength, rigidity

and stability of new types and system of constructions and installatiomso

33. Studying the statics end dynamics of loos media, , distribution of pressure

in these media , propagation of shock waves in them * studying the interaction at

* loose media with solid ones by elastic and inelastic deformed bodies.

The results of these investigations will have grat importanee for increasing

the reliability of hydrotechnical, indvstria&l, city (commna) indstallations, to
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increase the output of gound diggiuf , peund excavation and other machinese

To succesftllT ezeoute the msntiend Inveetigations , the oordination comttee

reeommnded i

a) with the assist of mechanics faculties of the Kiev, Ddepu'opetrovske L'vov

universities are organized scientific research institntiI modeled aceding to

the Institute of MechaniAs of the Moscow University;

b) to sharply increase the training of specialists of higher qualificatica -

doctors of soienoe;

a) broader and ae sensible inclusion of youth in the development at scientific

subjects$

d) to pay special attention to instruc ions of aspirants and dissertations for

proper selection of actual mabjeeo, connected with the above mentioned trends;

e) To admit, that within the period from the first coordination conference up

to this da there was insufficient development of strength Investigations of thin -

walled coetructions in linear set ups, experimental Investigations of strength and

stability of shells , imestigations of elastic-plastie stressed state of thin-alled

coestructioms and carrying ability of thin-walled structwes;

f) to schedule the following conferenee for May 1961 in the city of L'vovoTO

ergmAize and eomission the Intitate of Mechanics and the Institute of Machine Tacnol-

,sa and Antomwtion at the AfadeW of Sciences Uk-SS 5

g) to establish, that in spite of the resolutions of the first conference on the

necessity of forimalating a genetal plan of scientftie-research investipatims *carried

out by scientific institutions , schools and establishments of the MW-BS36 none of

tsee institutions have up until now ead in their plas;

h) to appeal to the Minstry of Higher Education and Ybdium Special Iducation

and to the StesdMium of th eadMeW of Soienees Ukz,-SB to allow to publish n form

of an infamtia bulletIn, an Siail repert e the roge mde by the coI toeeeo
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